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^ = (57) Abstract: A perovskite-type composite oxide which is represented by the following general formula (1): A x B(i. y )Pd y 0 3+ fi (1) 
[wherein A represents at least one element selected from among rare earth elements and alkaline earth metals, B represents at least 
one element selected from among transition elements (exclusive of rare earth elements and Pd), Al and Si, x represents an atomic 
ratio which is 1 < x, y represents an atomic ratio which is 0 < y ^ 0.5, and 8 represents a value corresponding to excessive oxygen]; 
qq a method for producing the above perovskite-type composite oxide which comprises treating raw materials based on the atomic 
ratios described in the above general formula; and a catalyst composition comprising the above perovskite-type composite oxide. 
The perovskite-type composite oxide has a high ratio of Pd being incorporated into the solid solution thereof, and also exhibits stable 
quality. 
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^>^y^h^>^U—h 42. 7g (0. 10 5^) 

^h^is^ls— b 18. 4g (0. 0 5 7^1/) 

ZiMVVh^b^r^^l/— b 9. Og (0. 0 3 8^) 
20 £s 5 0 0mL§l©)tLg77^3{lJ)Dx.s 2 0 0 mL^aitft^^t^ 

c^cfcfx ?g^rT;i/n^>Himt^iSIMbfeo ^bT. ^7^^A7-fef;v7^ b-^- 

M. 52g (0. 0 0 5^1/) §h;Vx>10 0mLtiib^ £©M?t^ £££ 
^US7 ^ X 13 <D^i§rT;V3 FWtklTJD^T^ LaFeCoPd ^tsty— m&Wfc& 

o *©*§3H> La 1 . 06 Feo.57Co 0 .3 8 Pdo.6o08 +ff ©^^^ MflfilOS^ 
fe^)s m^-fb»^43^^Pd^W*(^ 2. IOITOoL 



WO 2005/090238 



13 



PCT/JP2005/005599 



mums 

^>#>p< Y^-t/^\y— h 3 2. 8g (0. 0 9 0^) 

h^ris^^—h 7. 4g (0. 0 2 0^) 

h=^>:n^l/— b 2 5. 3g (0. 0 9 0^) 

5 £\ 5 0 Omhm*(0^m-7^^izm^ h;i/^>2 0 OmL^iOitSW^t^ 

h3. 05g (0. 0 1 O^V) 4h;i/x>10 0mLti)Sb^ ^<D\Wm, 
%m? <Dm&T)Vzi3ri/ YmmzMz-X, LaNdFePd &^t?i$— m&mfe* 

10 OTs f*MI 1 h|sI«©M^ J; D> M^©l&f*^f#feo 

o La 0 . 90 Nd 0 . 20 Fe 0 . 90 Pd 0 . loOa^CD^n^^-Y b§y^jg©^ 

15 mm\± 

ffl@LttV A 40. 3g (0. 092 ^E;V) 

JUM^hU^A 3. 8g (0. 0 1 OtJl/) 

38. 4g (0. 095 ^E;i/) 
Sfl^^^AzkMt (Pd^4. 3 9 9ffM%) 12. lg (Pd|^»t?0. 5 3 g, 
20 0 . 0 0 

%m?k 10 0 mLti»U, ±9— ^Mt^f £ C^cfctK NdYFePd £#ttfMl^M 
7KMi£IlS!bfco €bt^ ^>i£5 0. 4g (0. 2 4^E;V) ^liteKt^f bT, £ 
?M-^iM7k«^n^T, NdYFePd^tf^^>^^^7-K^^ilMb 

fee 

25 ^3i>|i^^J<?ttt*n-^U-^^P-^^^[§b^^ 6 0~ 

»o<dm^ «^^2 5o°c^Ts immmgmmu 

o 

t#^nfe^^>^mf*^ 3oo°cT3B#r^ ^*t«u WMbm ?§ 
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t>\ 700 °ct 3 mm, *mp-zm&irz> ztizx^o, mi^ntco 

o *©*fi5k Nd 0 . 92 Y 0 . 10 Fe 0 . 95 Pd 0 . 06 O 3+tf ©^n^*^ M»S^i 

5 &tK «^SMb«J*fc^aPd^&*^ 2. 1.5Ii°/oT-feofeo 

58^>*> 4 3. 3g (0. 1 0 0€;i/) 

5»bn>^^A 5. 7g (0. 0 2 0^) 

Wm?>2t> 2 3. Og (0. 0 8 0^1/) 

io «t;i/^-^a 5. 6g (o. o 1 5^;v) 

»^S?«>A*«f»(Pd^4. 3 9 9»a%) 12. lg (Pd^O. 5 3 g s 

o.oo s^vmm) 

t>*K2 0 OmLUfib^ ^^zMa^^ Z.h\Z&X), LaSrMnAlP 

f#^nfeft«^ 12 0°C-ei2^^^ 7 0 0°Ct3Btris ^^^MlT?) 

20 o La liD0 Sr 0 . 20 Mn 0 . 80 A1 0 . 15 Pd 0 . 05 0 3+(J ©^o^^^ bMHf 

lm 2 /g^D, m^ffl^^4o(t^Pd^«tt, 2. 0 6ITOofco 

7>^>^b^>7nt!!/-b 4 1. 4g (0. 10 2^) 

25 j^h^>rnt;v-b 2 5. 9g (0. 0 8 0^) 

^>iS>^h^>y'U\fU—V 2. 3g (0. OlO^V) 

& N 5 0 0mL^*©^Ja7^^n^nx.s bjVx>2 0 0mL«t»ii$t§ 

h3. 05g (0. 0 10^E;V) §b;i/x>10 0mLtIib^ d®$g$C^ 
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5 o ^©^ La,. 02 Fe 0 . 80 Mn 0 . 10 Pd 0 . i0 O 3+s CD^uy^-f VMffi&<D®& 
mbmfrbteZ^^^fo&tmfeZtifco ^©JrtgMttts 2 4. 8mV 

gt$)D, Miffl4>ti5lt5Pdtfffll 4. 2 5Ii°/of|)ofeo 

^>^>^Y^>^]y—h 4 1. 4g (0. 10 2^) 

10 -tr^Axh^x^lz-b 2. Og (0. 0 0 5^1/) 

^Y^-is^U— h 18. 4g (0. 0 5 7^1/) 

3/Vl/h^b^->^b— b 9. Og (0. 0 3 8^E;i/) 

£ N 5 0OmL§i©^77^3dlD^ h;Kn>2 0 0mL&#n£T»#?»£-t]:& 

15 M. 52g (0. 0 0 5^V) £ b;K^> 1 0 OmLCiiLT, <I©v«£\ £££ 
^LJS7 773 ^> Ymmzmx-X . LaCeFeCoPd £#fr±>I— M&m 

& c ©w^im-t & i hi a (Dmmz&i vr s c ©«&f*©«&*xii[ii#f^i!i^ bfe 

20 o ^©^^ La^ 02 Ce 0 . o 5 Fe 0 . 57 Co 0 . 3g Pd 0 . O5 O 3+d 0^D^^ b^i 

M(D&emhm& % & f£ii*s-e nfro £ * (D]±mmm±, 2 5 . 

2m 2 /gfl>^ I«Sl*ttlt§Pdtfllt 2. 0 8II°/otfeofco 
^MI8 

l^^>^> 4 5. 5g (0. 10 5^) 

25 mm^JVl/h 2 2. 5g (0. 0 9 5^V) 

ffiW^VV^mm (Pd^-4. 3 9 9«M%) 12. lg (Pd^lTeO. 5 3 g, 
0.0 0 5^Mm) 
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o La, 05 Co 0 . 95 Pd 0 . os 0 3+a <Diw7X*<{ hffl«Kft©1t«Mb** 

Jgftffl^feSillTO^nfeo £fcs ^©IbSfflitts 2 3. 4m 2 /gfl»^ 
s ^i^bW££tt£Pd^«&s 2. 0 91i°/otfeofeo 
5 I*«I9 

7>^>i7D^>h* 3 0. Og (0. 0 9 5^;V) 

^>^i7n^>K 1. 6g (0. 0 1 O^JV) 

Tj^^^iro^F 19. 4g (0. 0 9 5^1/) 

£ s 5 0 0mL^McD^LJg^^X3i^n^ s b;icn> 2 0 0 mL&mT»#»£-fr& 

M. 5 2 g (0. 0 0 5^E;i/) £ b;i/ai> 1 0 0mLt?§il^ ££>i- 
^Lg7 ^ ^ 3 CD^T;H3 dp>> b'^^Jn^-Ts LaCaAlPd ^ts%9— 
HIMbTco 

15 £©f&f*£«lT3 lIH@©M^^V^Ts ^©»©^*X^HIJIf^liJ^bfc 

c ^©M^s La o . g5 Ca o . lo Al o . 96 Pd o . o6 O 3+(5 0^n^MMiM^ 
iHb»£>&£#— ISIIffiT-fe&hP^tlfco ^©JrbSWmte^ 10. 2m 2 / 

g-efeDs ^^bW^iti.Pd^*^ 2. 4 8Si%t^ofeo 
ll»'J 1 0 

20 ^y#>* b^r->7°nt°ly— h 44. 7g(0. 1 1 O^V) 

V>#>.* h^X7°nh°V— b 22. 2g (0. 0 9 5^1/) 

5 0 0mL^«©^Ljs7^Xn^P^ h;Kn>2 0 0mL^Dx.Tljf»tS 

OTs »1 i:l5]«©^m-J:Ds M^©W^f#feo u0»*2Ogts 
25 ^^^A7jc^rt (Pd^9. 8 3j|«%) 4. 2 7g (Pdf^^O. 4 2 g) £MWt; 
. Pd^bm 6 0°C^-T 2 4^?ljiI^U «mr^Mv^T 

o ^(Dffi^ La, 10 Mn 0 . 95 Pd 0 . 05 o 3+d ©^n^*-r hmmmom^mih^ 
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f,7fc§#— jgSffitf&SiiP^nfco ^©tb^Sa^ 2 5. lm 2 /g*e*!3 

HWJ 1 1 

^>^>n^h^>F 46. 6g (0. 13 0^) 

5 ^n^h^>F 26. lg (0. 0 9 5^V) 

1. 5 2g (0. 0 0 5^V) 0 OmLt^b^ £©$S?6&s 

g77^3 CD^T;V3 ^r>> FMCttlX'-a L a F e P d ^^^HS b 

10 feo 

o *©*gSk La 1 . 30 Fe 0 . 95 Pd 0 . 05 O 3W ©«Mt^D^^ MiM 
15 Stf±6. 2m 2 /gffe^ f«»mi)Pdttilil. 8 lSi%^fc 

o 

^>^7>oib^>ai^V— b 40. 6g (0. 1 0 O^jV) 

fflz^h^y^ls— h 3 0. 7g (0. 0 9 5^) 

20 ^ 5 0 OmL^MO^jS^^X^i^n^s b;Vx>2 0 0mL^D^.tI#«t§ 

M. 52g (0. 0 0 5^) ^b;v^>l 0 OmLt^ifbTs £©«£\ £££ 
#jg:7 ^ X =i F«^jjp^Ts LaFePd &^&--m£dm&Wm 

25 J^Tn fl^m £N#©M1^£^ i»fi(0»ft4»fe. 

^©^f*^i«i-^ im@©sm^v^T, ci©w©i&*x^[iii)f^iij^bfe 

o *©«S*s La,. 00 Fe 0 . 95 Pd 0 . 0B O 3 ©^D^*-f hSHR3e^^ttfbtt^& 
fc£]£H&ilffl^&&fcl^£ftfco ^©JtStS^&s 23. 8m 2 /gtM. 

fc^^bM'fc^ttSPd^fcfck 2. 17SiMofeo 
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hb»J 2 

mm^y&y 43. 3g (o. ioo^v) 

2 3. 0 g (0. 0 5 7^) 
$m="Vl'h 9. 0g (0. 0 3 8^) 

5 »i7^A7lcii(Pd^4. 3 9 911%) 12. 1 g (P d&jTeO . 5 3 g. 
0. 0 0 5^V4II) 

^^>»X2 0 0mLa§Ib^ fc^-T §d^tCj;Ds LaCoPdtttf 

10 o *G>1&ms La,. 00 Fe 0 . 67 Co 0 . 38 Pd 0 . 05 O 3 (D^uy^4 MiiOl^i 
to«WJ» JfMfrcfcSiiB^fftfeo ^fes ^©tb^Mfltfck 11. 8mVg 
7?$> D s tft^SWh«&4»K:*»S P d^Miis 2.16 Sf«%-?&o fc 0 
2) IPOIS 

15 j^U lfitt2 0»r^ 0. l/zm?i©7^M- CiD^ibfe 

o 

«^^brv ^Pd i c p (is^^i^^r^^ xy) mttmm^ 

mfrffiU EffiZ&Vr&Vd&, XRD (xwm&t) -SEM 
20 {C^-To 

P d (D\m^& Z> d t § fco 

25 
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1 











A 1M hWJK 1 ? 


PdE 


SW(%) 








(ita%) 




ima 


20 § 


3m@ 








2.15 


1.02 


93 


92 


96 


mrnmz 


L- a 1.05' r ea57COo.38Pdo.0503+C7 




2.10 


1.05 


92 


90 


91 


mmm3 






4.05 


1.10 


89 


92 


87 


• mmm* 


Nd 0 92Y a io' r eo.95P c 'ao.5^3+a 




2.15 


1.02 


85 


86 


83 


mmms 


Lai.oo Sr o^o Mn o.8oAlai5 Pc, o.o5 0 3+CT 




2.06 


1.20 


84 


82 


81 


mmme 


Lai.o2F r e a8 oMno.io pd aio 0 3+cr 




4.25 


1.02 


92 


90 


91 


mmmi 


La^ .02Ce 005 Fe 0 57Co 03 gPd 005 O 3+cr 




2.08 


1.07 


85 


83 


84 


mmms 


LaiosCoogsPdoogO^o- 




2.09 


1.05 


84 


86 


86 




La a 95Cao.ioAlo.95Pd 00 50 3+a . 




2.48 


1.05 


89 


91 


91 


HJ£0|J1 o 


LaiioM n o.95Pd 0 .o503+a 


mm 


Z.UD 


1. lU 


OH 


83 


80 


mmmi 1 


Lai.30 Fre O.95 P d aO 5°3+or 




1.81 


1.30 


97 


96 


99 




LaLooFeagsPdoogOa 




2.17 


1.00 


95 


67 


43 




LaiooFeo^CoosaPdoosOa 




2.16 


1.00 


85 


37 


59 



3) m^^mmmmm 



3 - 1 ) m-tfxmbmmm^m 

=r7, bb°— X : 0 mm. S£ 5 0 mm, 6 SUK 4 0 0-fe;KD^-£2^;: s HSfo 

3 - 2 ) »#J« 

10 S:§3 0#-?lt-f^;V©»^^->^ 4 OB^itDMbfc^ »J£A/F=14 
. 3 S 9 0 0 °C-e 2 ff$faT— — U > ^ bfeo 

m#jw—>i& o~5# (5#p^) mm^mit (a 
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10 



15 



20 



25 



/F = 1 4 . 6 : 7. W V V^WM) T'StebT. ^^mbffl^©^SS^ 

8 5 0«^*aCbfco 5-2 8# ti, 7J-YnyVMmitfflm 

tiiU M-D^ (A/F=l 1. 2) ^^^3i>^>^#t^bT, ^©f;i;© 
mm (A/F=l 1.2) ©M^MHiAbfeo 7-2 8# (2 1#R§) tt> ^ 
>^>«*4^»J^^bo^ s f ^MMi0±»e»iAf ^UT 2^ 

w->ri(a/f=i4. 8) £t£<), mm^Mumm.^ iooo°c^bfc 

o 2 8~3 0# (2#RS) fck ^7^-hV^^WC«b^^s fc$&©±»d 

?&j3s >/t— ZPHZy^X h t^— 1 OilAtiTlRj^^W^X^aai^To 

3-3) 5 0%^h^Jg©?I'J^ 

u^^^^ , ;->^x^i#r^™i9m^e,. c©»^;v^x^2 o°c/ 
^©iy^rt?_t#^^-3s w^^cd^fij l, 2*5j;t>*ttwji, 2(DmJsxmhm 
mmzm^v, m^^onc, co, N0x©^nws o°/ 0 #f^ti§h^©sg 

£RB3i& (SV) Ii3 5 0 0 0/h, A/F{g»14. 6±0. 5 (0. 5 Hz) h 





CO f 


H 2 


C 3 H 6 


C 3 Hg 


o 2 


NOx j 


co 2 




22000 


7333 


500 


133 


6700 


1700 


80000 




7000 


2333 


500 


133 


16700 


1700 


80000 



(«t^ppm) 
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2 





mm 


If 


M 


50%MHbafi 


!(°C) 




PdH»*(%) 


HC 


CO 


NOx 




L a 1.02'~6o,95Pdo.(|503t-<T 


1 Eg 


93 


290 


277 


272 


2[Hg 


92 


291 


277 


274 


3|5]g 


96 


289 


214 


270 


mmmz 




1 Eg 


92 


298 


264 


271 


2Eg 


90 


299 


268 


273 


30g 


91 


298 


264 


273 




LaiooFeoMPdoosOs 


1 El@ 


95 


289 


275 


971 




67 


321 


308 


300 


3ma 


43 


357 


331 


349 








85 


309 


271 


280 


2H1S 


37 


381 


307 


342 


3[g@ 


59 


335 


301 


306 ! 



4) *x3p-#y:ru>^sjtefc«fc*4-.* h^>tf7 ^-)\so>&mm 
mmm i s 2 ^mt^j 1 s 2 -embtitz 3 m^©i&* (p d^^n ^*^r ^ 
m-gmtm ^m^jimmhLxm^x, tib— jkss; (6) -e^n^j;?^ 4-7* 



5 u^et-V— ;i/£7:n-;v^n>^£a&£^fco 

(0.01 2mol) (0.018mol) (0.012mol) 

;V 2. 24g (0. 0 12^1/) 

10 7^—)Vi$V>m 2 - 19g(0. 0 1 8^V) 

mmtiV^^ 4. 98g (0. 0 3 6€;i/) 

, 2^^fePd^n^*>f b§^IHb«x i o- 5 ^e;v (Pdtit3x 

«t t> bTs & Wtti bfeo d © &&mS@ffl£ h 

;Kn> 2 0mL tWK 2 0 mL ^iP^T 6#lIII»j£»P^ fitiLU— b U TJ8© 
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5g«^ £<igt)Mifr> HfeK^tbfe^ ^««5?abTl^#s 3$g«fcD& 

bT> )|&l&*&Jftti"r3 i: 1 0 2-11 2%-e$>ofeo ^©^s b;v^>2 OmL^ijn 
5 its M^@?U ^^D7f^77^-CJ;D»»feo 

(%) = 4-;* h^>tf^oi— ;v/4-yn^er— v— ;vh-^ h^>tf:7:c-;v 

10 ^3 





MS* 


mm 








Pdl»*(%) 


3IJ£#>J1 


L a 1.02F re 0.95P c 'o.05034- <7 




1 HIS 


93 


88.3 


2IHS 


92 


87.8 




96 


91.1 




L a i.05t r e 0 .57Co 0 .3 8 Pcl 005 O 3+cr 




1 las 


92 


90.6 


2[H@ 


90 


87.1 


3[aa 


91 


88.8 


J±$X0|J1 


'-^I.OO^O.SsP^O.OsOa 




1 0S 


95 


87.2 


2@S 


67 


67.5 


3@g 


43 


41.1 




Lai.ooF e o.57Co a38 Pd 005 0 3 




1 [HIS 


85 


80.8 


2H]g 


37 


38.1 


3ms 


59 


57.2 



15 mm±<Dmm*fim 

20 
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m & © H H 

1. Ts3-Jt£^ (1) ^7r^MZh&$mt.1r%, ^n^fc-f Mt^Ufbftc 

A X B (1 _ y) Pd y 0 3+<y (1) 

5 B&s Mi^nSi (#±H7D^J;t>*Pd^<o ) > A l^IFS i ■frZM&tiZ 

'Ptz < h & 1 fl©7t;li£^ bs x&, 1 < xOM^IO^r^^ bs y 0< y ^ 0 . 5 © 

2. Tsa-fl&s; (2) ^u?t.m 

(A a A' b A" c ) (B^^B' q Pd r ) 0 3+o (2) 
10 (sMk A{±, La, Nds Y^5>M«ti^ / J>^< 1S©tc^^U A' fcfc, #± 
M™m&£XJ i 7)lt>V±M^ft^Ml£n&'p-&< h% l«©7sHt (Las Nds Y, C 
e, Pr, Tb£B£<o ) A" (is Ce, Pr N T bfrt>Mi£n2>'J>-& < h& 1 

@©7C*^b, B(± N Mn, Fe N Co. A 1 yb^®(m3'J>&< lfl©^*£^ 
bs B' tts W&Ttm (#±^tc*s Mn, Fe s Co, A Is Pd»<o ) *5«fc^S 

15 ifrt>mi£n%'j>'&< h& lmoTum^-to £fcs 

a«s 0. 5<a^l. 3©MaiSia©M^i0^^bs b^s 0^b<0. 5©i$tfitt£ 
H©JfHP§!l£r£^bs a + bfis Ka + b^l. 3 ©ftfitlSH©^*!!'^^ bs c(± 
N O^c^O. 2©^fjfifgH©»f!l^r^bs q^s 0^q<0. 5 ©iStfeiaH©)!^ 
f^^b, r&s 0<r^0. 5 ©MtSH©M?§!Jl^&^ bs £(£, Mi?®liiJ#£^ 
20 "To ) 

3. buIB-JK (2) W3WTS bs Cs q.(D'Pte<£b^1?tlfrtiK 0-efe£dh&# 

Sf5f<iS2{3|3«©^n^X^-f YWB^WM^o 

25 5. C t WttSs if5l<II4^l3t!6©^IIfi5<it)o 

7. Tfs-i&& (i) T-^ti^^n^^^ b mm^m^hmcD^m^m^^^x, 
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A X B (1 - y) Pd y 0 3+5 (1) 

55* U Bfck M^tuIR (#±«7SIM3<t'a c Pd*|»<o ) . A1*J:VS ifrk3B«fta 
'Pte <h%l WDTcM&m U 1< x^JE^iO^-^^ U y tts 0 < y ^ 0 . 5 © 

5 M^fJl^^U tffck ^»J^^^fo ) 
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